Comparative expression analysis of two paralogous Hsp70s in rainbow trout cells exposed to heat stress.
Heat-shock protein 70 (Hsp70) is the major stress-inducible protein in vertebrates and highly conserved throughout evolution. To accurately investigate the mRNA expression profiles of multiple Hsp70s in rainbow trout Oncorhynchus mykiss, we isolated full-length cDNA clones encoding Hsp70 from the fish and investigated their mRNA expression profiles during heat stress. Consequently, two Hsp70s, Hsp70a and Hsp70b, were identified and found to have 98.1% identity in their deduced amino acid sequences. Southern blot analysis indicated that the two Hsp70s are encoded by distinct genes in the genome. Northern blot analysis showed that each of Hsp70a and Hsp70b expressed two mRNA species having different sizes by heat stress in rainbow trout RTG-2 cells. The induction levels of total Hsp70b mRNAs were consistently higher than Hsp70a counterparts during heat stress, although the expression profiles of the two genes were similar to each other in temperature shift and time course experiments. Interestingly, an mRNA species with a larger molecular size was expressed only under severe heat stress not less than 28 degrees C irrespective of Hsp70a and Hsp70b. These results suggest that the comprehensive identification of duplicated genes is a prerequisite to examining the gene expression profiles for tetraploid species such as rainbow trout.